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Objectives. Studies in children of patients affected with bipolar disorder (BD; bipolar
offspring) are at high risk to develop mood disorders. Our aim is to investigate how
environmental factors such as childhood trauma and family functioning relate to the
development of mood disorders in offspring at familial risk for BD.
Design. The current study is part of a longitudinal prospective cohort study among
offspring of parents with BD.
Methods. The current study is part of the Dutch Bipolar Offspring Study, an ongoing
prospective cohort study among adolescent offspring of a parent with BD. Bipolar
offspring were psychiatrically evaluated at baseline and at 1-, 5-, and 12-year follow-up.
Complete follow-up data over de 12-year follow-up were available for 102 offspring.
Childhood trauma was measured with the Childhood Trauma Questionnaire (CTQ) and
filled out by the offspring. Family functioning was reported by the mother with the 130-
item Questionnaire for Family Problems (QFP).
Results. Emotional maltreatmentwas significantly associated (HR = 1.82, CI 1.18–2.82,
p = .007) with mood disorder onset in bipolar offspring. No association was found with
the family functioning total score (HR = 1.04, CI 0.94–15, p = .085) nor its subscales.
Conclusions. The current study suggests that emotional maltreatment is associated
with mood disorder development in bipolar offspring. Remarkably, the association of
offspring-reported emotional maltreatment and mood disorder onset was not reflected
in parent-reported family functioning (e.g., support and communication, openness or
involvement). Possible explanations are discussed and warrant further study.
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Practitioner points
 Offspring of bipolar patients are at increased risk of developing mood disorders across the life-time.
 Emotional trauma contributes to the likelihood of developing mood disorders in bipolar offspring.
 In the daily treatment of bipolar patients having children, attention should be given to parental style and
difficulties.
 Further research using multiple informant methods on childhood trauma an family functioning is
needed to further disentangle the effects of these variables on the onset of psychopathology in bipolar
offspring.
Bipolar disorder (BD) is a severe mood disorder characterized by episodes of depression
and (hypo)mania. BD affects 1–2% of the population and is known for its recurrent and
chronic display with high interpersonal and societal impact, such as job loss, and suicide
(Conus, Macneil, & McGorry, 2014). One of the key challenges in the field of BD is early
recognition. The early trajectories of the illness are non-specific and often result in a
diagnostic delay of 5–10 years (Altamura et al., 2010; Drancourt et al., 2013). As the peak
age of onset of BD is between adolescence and young adulthood, there is a lost
opportunity for adequate treatment during a crucial time window for interpersonal and
psychosocial development (e.g., educational performance and first work experience).
Twin and family studies show a major genetic contribution in the development of BD
(Craddock & Sklar, 2013; Kieseppa, Partonen, Haukka, Kaprio, & Lonnqvist, 2004;
McGuffin et al., 2003). A recent Danish National Register study showed that in relatives of
bipolar patients 58% of the variance of familial risk was explained by heritable
components versus 32% for major depressive disorders (MDD), suggesting a stronger
contribution for genetics in BD than MDD (Song et al., 2015). Nonetheless, a better
understanding of the (interaction with) environmental protective factors and stressors is
important.
A positive family history for BD is the most evident risk factor for BD, and children of
patients affected with BD (bipolar offspring) are a vulnerable population. Indeed, studies
show that bipolar offspring are at high risk to develop mood disorders and bipolar
disorders (Duffy et al., 2011; Lau et al., 2018). Apart from the genetic risk, bipolar
offspring grow up in a complex environment challenged by the illness of the affected
parent. To pursuit improvement of preventative mental health care for this vulnerable
population, it is essential to focus on potential determinants of risk.
In prior studies, we found evidence for an association between stressful life events and
mooddisorder development in bipolar offspring (Kemner,Mesman,Nolen, Eijckemans,&
Hillegers, 2015). There is also robust evidence for the negative impact of childhood
trauma (physical, emotional, and sexual abuse) and the development of psychopathology
(Hovens, Giltay, Spinhoven, van Hemert, & Penninx, 2015; McLaughlin et al., 2012;
Norman et al., 2012). To date, only a few studies have investigated childhood trauma in
bipolar offspring. Studies show that bipolar offspring report higher levels of traumatic
experiences than controls (Goldstein et al., 2010; Schreuder et al., 2016). However, none
of these studies investigated traumatic experiences in relation to mood disorder
development nor the family context.
Another important environmental aspect is family context. Studies investigating family
functioning in bipolar offspring are relatively scarce. In general, bipolar families show, in
comparisonwith control families, higher levels of conflict, less cohesion, and organization
(Barron et al., 2014; Chang, Blasey, Ketter, & Steiner, 2001; Ferreira et al., 2013; Freed
et al., 2015; Shalev et al., 2018). Freed et al. (2015) found that low family cohesionwas also
associated with the presence of mood disorders in bipolar offspring. In another study,
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Ferreira et al. (2013) found that higher levels of parental control were associated with
psychopathology in the offspring. Also, Chang et al. (2001) reported an association
between psychopathology and family functioning in bipolar offspring. In a more recent
study, Iacono et al. (2018) were the first to investigate family functioning in bipolar
offspring within a longitudinal context. In this study, BD families showed problems in
parentingpractices, that is providing less support, structure and control relative to control
families. Especially low levels of parental control (i.e., inability to ensure adequate
supervision, set boundaries and consequences) in middle childhood were a strong
mediator for the development of psychopathology later in life, that is higher levels of
depressive and substance use symptoms.
To our knowledge, there are no studies investigating both traumatic experiences
during childhood within the context of family functioning and mood disorder develop-
ment in bipolar offspring using a longitudinal design. The aims of this study are to
investigate (1) the association of traumatic experiences during childhood on mood
disorder development; (2) the association between family functioning andmood disorder
development; and whether family functioning and childhood trauma interact with each
other and could potentially buffer or enhance each other.
Methods
Study design
The current study is part of a longitudinal prospective cohort study among offspring of
parents with BD (for a detailed description of the study design see: Mesman, Nolen,
Reichart, Wals, & Hillegers, 2013). The Dutch bipolar offspring cohort was recruited
between 1997 and 1999 and consisted of 140 offspring (age range at baseline, 12–
21 years) of 86 parents with bipolar disorder (34 fathers and 52mothers; 64 BD type I and
22 BD type II). DSM-IV diagnoses of the bipolar parent were confirmed by a face-to-face
interview using the International Diagnostic Checklist (Hiller, Zaudig, Mombour, &
Bronisch, 1993) and further confirmed by the clinical diagnosis by the treating physician.
Lifetime diagnoses of the co-parent were assessed using the Family History Research
Diagnostic Criteria (Andreasen, Endicott, Spitzer, & Winokur, 1977). Bipolar offspring
were examined at baseline (n = 140, mean age 16) and at 1-(n = 132, 94.2%, mean age
17), 5-(n = 129, 92.1%, mean age 21), and 12-year (n = 108, 77.1%, mean age 28) follow-
up. For the current study, we had complete data for 102 offspring of 68 families. All
assessments were approved by the institutional review board, and written informed
consent was obtained from both parents and offspring.
Measures
Offspring psychopathology
During the 12 years of follow-up, four psychiatric assessments took place which were
administered by intensively trained interviewerswith graduate degrees in psychology and
supervised by a child and adolescent psychiatrist. Outcomes of diagnostic interviews
were evaluated by psychiatrists certified in both child psychiatry, adolescent psychiatry,
and adult psychiatry. At baseline and at 1-year follow-up, DSM-IV axis I diagnoses were
obtained by face-to-face interviews with the Schedule of Affective Disorders and
Schizophrenia for School-AgeChildren-Present and Lifetime version (K-SADS-PL;Kaufman
et al., 1997). After offspring reached age 18, the Structural Clinical Interview for DSM-IV
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Axis I Disorders (SCID; First, Spitzer, Gibbon, &Williams, 1997) was used. Lifetime DSM-
IV diagnoses at fourth measurement at 12-year follow-up are the result of the four
psychiatric assessments during all measurements. All lifetime and current diagnoses
according to the K-SADS-PL were dated, and information regarding the age of onset and
duration of the episode was collected. For the current analyses, age of onset of bipolar
spectrum and unipolar mood disorders was used.
Family functioning
For the assessment of family functioning, a Dutch version of the self-report Questionnaire
for Family Problems (QFP) was used (Koot, 1997). The QFP questionnaire is based on
several sources, including the Family Assessment Measure (Skinner, Steinhauer, & Santa-
Barbara, 1983) and the McMaster Family Assessment Device (Miller, Bishop, Epstein, &
Keitner, 1985). The QFP consists of 130 items (a = .97 current data) measured on a 3-
point likert scale. Higher scores reflect higher levels of family problems over the last
6 months. The instrumentmeasures 10 different subscales that are defined by the authors
through principal component analyses. The subscales are as follows: support and
communication (13 items), that is trust, understanding, problem-solving, sharing, and
attention; parenting (eight items), that is emotional problems, relationship child–parent,
punishment, and obeying the rules; hostility (18 items), that is cursing, physical
punishment, irritation, lying, and taking other into account; openness (13 items), that is
lack of communication, not showing emotions, boredom, hiding things, and handling
setbacks; execution of tasks (nine items), that is finishing tasks, taking care of oneself,
keeping appointments, and quarrel about tasks; involvement (eight items) indifference,
interested in others, happy to see others, sympathize, and physical affection; security (six
items), that is make others feel safe, helpfulness, and listening to personal problems;
relation with partner (five items), that is strictness, support, and shared ideas; problems
with children (10 items), that is control over children, worries about relationship with
children, punishment, attention, and inability to handle children; other problems (39
items), that is finances/work, leisure time, intimacy, relationships with others, and self-
actualization. The QFP shows good internal consistency in the current sample, with
Cronbach’s alpha’s of the different domains ranging between .76 and .89. The QFP has
acceptable convergent validity, showing moderate to high correlations between the total
score of the QFP and the Family Assessment Device (Koot, 1997). The authors of the QFP
note that age of the children in the family is associatedwith problem severity,with families
with older children reporting more family problems. For this reason, all analyses were
corrected for a possible age effect. The questionnaire was conducted at baseline for all
offspring (N = 137) and filled out both by the mother (on N = 102 offspring) and/or
father (on N = 70 offspring). For the main analyses on the association between the total
scores on the QFP and the development of psychopathology, the scores of the mothers
were used because of most complete data. Additional analyses were performed using a
subset, consisting of the data of the fathers.
The total (continuous) QFP scores are used for the Cox regression analyses. In order to
make the associations visible with Kaplan–Meier curves, total scores were categorized
into 3 severity categories based on the QFP norm scores (none (N = 23): percentile
50 = <23; mild (N = 24): percentile 75 = <41; and severe family problem (N = 55):
percentile 75 = ≥41).
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Childhood trauma
Childhood trauma was assessed in retrospect at the fourth measurement (12-year follow-
up) and was completed by 104 offspring. The Dutch translation of the Childhood Trauma
Questionnaire – Short Form (CTQ; Bernstein et al., 2003; Thombs, Bernstein, Lobbestael,
& Arntz, 2009) is a 25-item self-report measure that aims to assess five types of
maltreatment – emotional, physical and sexual abuse, and emotional and physical neglect.
Each scale consists of five items, which are scored on a 5-point likert scale, where
‘1 = never true’ and ‘5 = very often true’. The instrument shows excellent internal
consistency,with Cronbach’s alpha’s exceeding .85 formost subscales. Because of strong
overlap between the emotional abuse and neglect scale (Baker & Festinger, 2011), these
twowill be combined to compose one ‘emotional maltreatment’ subscale as proposed by
van Harmelen et al. (2010). The scores of the two CTQ subscales are added into one total
emotional maltreatment score. The total continuous scores are used for the Cox
regression analyses. In order to make the associations visible with Kaplan–Meier curves,
total scores were categorized into three severity categories, based on the cut-off scores
proposed by Bernstein et al. (2003). Below,we describe how the cut-off for the combined
emotional maltreatment scale was determined based on the cut-off scores described by
Bernstein et al., (2003) for the separate subscales. This leads to the following cut-off
points:
None/mild: Emotional maltreatment: <17
Low to moderate: emotional maltreatment > 17 and <26
Moderate to severe: emotional maltreatment > 26 and <32.
Statistical analyses
Sociodemographic and baseline characteristics were summarized as means (standard
deviation [SD]) for continuous variables and as numbers (proportions) for categorical
variables. For the description of differences between subgroups, ANOVA’s were used. To
investigate the association of childhood trauma, family functioning and the development
of mood disorders among the offspring sample, we used Cox proportional hazard models
with corrections for within-family correlations (frailty model). Survival time was defined
as the age (in years) of onset of the mood disorder diagnosis, or the end of follow-up (for
censored offspringwho developed nomood disorder). Analyses were first performed in a
crude model and subsequently in an adjusted model with family functioning/childhood
trauma and the covariates sex, age, with corrections for within-family correlations.
Additional subscale analyses were performed on the family functioning subscales. Due to
the relatively low N and to overcome overfitting of our statistical models, we applied a
two-step approach. In a first step, all domains from the QFP were tested in univariate
models. Next, to investigate a potential interaction effect between childhood trauma and
family functioning all significant domains were included in multiple (predictor) Cox
regression models. Time-to-incidence data were analysed using the Kaplan–Meier (KM)
method and log-rank tests. Hazard ratios (HR) and 95% confidence intervals (CI) were
computed using Cox proportional hazard models. The proportional hazard assumption
was tested and satisfied using the log  log graphical method. Analyses were performed
in SPSS (version 23, IBM Corp., Armonk, NY, USA). For all analyses, the two-sided alpha
level for statistical significance was set at .05.
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Results
Sample characteristics
Table 1 summarizes basic demographic and clinical characteristics of all offspring who
participated until the latest measurement and for whom data were complete (diagnoses,
trauma score, and family problems). Of the current subsample (mean age at baseline
16 years), 52.9% (N = 54) developed a lifetimemood disorder of which 39.2% (N = 40) a
depressive disorder and 12.7% (N = 13) BD. Of all families, 19.6% (N = 20) reported to be
divorced. Of all offspring, 70.6% (N = 72) lived with both biological parents, 13.8%
(N = 14) with their biological mother and 5.9% (N = 6) with the father.
Mean scores on the emotional neglect (EN) scale were 10.18 (SD = 3.79, range: 5–22)
and 6.95 (SD = 2.75, range 5–20) on the emotional abuse (EA) scale, and the mean of the
total emotional maltreatment score was 17.1 (SD = 5.8, range 10–38). Of all offspring,
54.9% (N = 56) fall into the non-maltreatment group, 40.2% (N = 41) in themild category,
and 4.9% (N = 5) in the moderate/severe category. Due to very low variance on the
physical abuse, physical neglect and sexual abuse scale (more than 95% scoring 1 (‘never
true’) on all items), it is not valid to incorporate these scales in our analyses.
Family functioning and emotional maltreatment
Emotional maltreatment (offspring-reported) and family functioning (parent-reported)
were only moderately correlated in this study (r = .37. p < .01). Also, correlations
Table 1. General characteristics of study population (N = 102)
Sample characteristics Range
Age baseline (mean/SD) 16.0 (2.7) 11.6–21.0
Sex (female; N/%) 50 (46.3)
Psychopathology
Mood disorder (n, %) 54 (52.9 %)
Age of onset mood disorder (mean/SD) 17.4 (5.3)
Environmental factors
Emotional maltreatment (mean/SD) 17.1 (5.8) 10–38
Emotional neglect 10.18 (3.8) 5–22
Emotional abuse 6.95 (2.8) 5–20
Physical trauma
Physical abuse 5.2 (.7) 5–9
Physical neglect 5.9 (1.4) 5–11
Sexual abuse 5.4 (1.5) 5–15
Family functioning (mother; mean/SD) 46.6 (27.9) 2.0–140
Support and communication 5.9 (4.5) 0–21
Parenting 4.3 (2.9) 0–11
Hostility 7.3 (5.6) 0–32
Openness 6.8 (5.0) 0–22
Execution of tasks 3.9 (3.3) 0–13
Involvement 1.8 (2.5) 0–14
Security 4.5 (3.7) 0–12
Relation with partner 2.6 (2.5) 0–9
Problems with children 1.8 (2.0) 0–9
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between emotional maltreatment and the separate subscales of the family functioning
questionnaire were weak to moderate, with correlations ranging between r = .035 and
r = .403 (see Table S1). For family functioning, both reported scores by mothers
(N = 102) and fathers (N = 70) were available. There were no significant differences
between scores of mothers (µ = 46.6, SD = 27.9) versus fathers (µ = 43.6, SD = 27.9),
and there was a Pearson’s correlation of strong strength between the two scores
(r = .582).
The association between emotional maltreatment and family functioning and the
development of offspring mood disorders
Table 2 and Figure 1 show the results of the Cox regression analyses. Emotional
maltreatment was significantly associated (adjusted model: HR = 1.07, CI 1.18–2.82,
p = .007) with the development of offspring mood disorders (Figure 1A). Follow-up
analyses show that both subscales of emotional maltreatment have a similar contribution
to the association with mood disorder onset, emotional neglect (HR = 1.12, CI = 1.05–
1.2, p = .001) and emotional abuse (HR = 1.13, CI = 1.03–1.23, p = .007).
Family functioning as reported by mothers was not associated with the onset of
offspring mood disorders (Figure 1B). The analysis was repeated for family functioning as
reported by the father (N = 70 offspring). Also based on father reports on family
functioning, no association was found with the onset of mood disorders in the fully
adjusted model (HR = 1.01, 95% CI: .89–1.14, p = .889).
Subscale analyses of family functioning (mother reports) show that only the subscale
problemswith children (HR = 1.12, p = .048) and other problems (HR = 1.03, p = .022)
have a significant association with mood disorder onset (see Table S2). However, when
we performed more strict analyses with all subscales and emotional maltreatment
included in one model (fully adjusted model, correcting for multiple testing), again only
emotional maltreatment remained significant. This confirms that family functioning, nor
its subscales, shows meaningful nor significant associations with mood disorder onset in
this study. In order to investigate whether there are any interaction effects between
emotionalmaltreatment and family functioning on the onset ofmooddisorders, additional
interaction analyses were performed. The interaction was non-significant (HR = 1.01,
CI = 0.87–1.17, p = .986).
Table 2. Emotional maltreatment/family functioning and mood disorder onset
Mood disorder (N = 102)
p-ValueHR (95% CI)
Emotional maltreatment
Crudea 1.97 (1.34–2.89) <.001**
Adjustedb 1.82 (1.18–2.82) .007**
Family functioning
Crudec 1.08 (0.99–1.18) .085
Adjustedb 1.04 (0.94–1.15) .412
aModel includes mood disorder and emotional maltreatment; bModel contains: family functioning,
emotional maltreatment, sex, age, with corrections for within-family correlations; cModel includes mood
disorder and family functioning; *p<.05; **p<.01.
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Discussion
In an attempt to further disentangle the complex gene–environment interaction in
individuals at familial risk for BD, we present a first study investigating the association
between emotional maltreatment, family functioning, andmood disorder development in
a longitudinal study among bipolar offspring. In this study, we found a significant
association between offspring-reported emotional maltreatment and mood disorder
development. No significant association was found between parent-reported family
functioning and mood disorder onset.
The main finding of this study was the association between emotional maltreatment
and mood disorder development in bipolar offspring. Emotional maltreatment, also
known as psychological maltreatment, involves both emotional neglect and emotional
abuse. As discussed in the introduction, prior studies demonstrated higher levels of
traumatic experiences in bipolar offspring as compared to controls, but did not focus
specifically on the relation with mood disorder development. In line with our findings,
Doucette et al. (2016) reported that maternal neglect in bipolar families is associatedwith
mood disorder onset in offspring. Unfortunately, our study did not allow us to further
investigate the difference between paternal neglect and maternal neglect. Another study
fromour own group showed that perceived rejection from the parentwas associatedwith
psychopathology in bipolar offspring (Reichart et al., 2007). Also, in a recent study
associations between maternal and paternal BD and family environment were found
(Stapp et al., 2019). Findings of our study also align with the general literature of mood
disorders and the specific relationship between emotional maltreatment and the
development of mood disorders (Hovens et al., 2015; McLaughlin et al., 2012; Norman
et al., 2012). It should be noted that in our cohort, the prevalence of sexual and physical
abuse was too low to analyse its potential link with BD. Some studies suggest that
emotionalmaltreatment is equally or evenmore strongly associatedwith adverse outcome
thanphysical or sexualmaltreatment (Hovens et al., 2015;Norman et al., 2012; Spinhoven
et al., 2010).
Figure 1. Emotional maltreatment/family functioning and mood disorder onset. The total (continuous)
CTQ and QFP scores are used for the Cox regression analyses. In order to make the associations visible
with Kaplan–Meier curves in this figure, total scores were categorized into three severity categories
based on Bernstein et al. (2003) for the CTQ and on the norm scores of the QFP.
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Interestingly, although emotional maltreatment is reported by the offspring, this
finding is not mirrored directly in one of the specific domains of family functioning as
reported by the parents (e.g., support and communication, openness or involvement).
This discrepancy might be explained by the fact that different participants (parents vs.
children) completed the scales, and that emotional maltreatment of the childhood trauma
questionnaire and the different domains of the self-report Questionnaire for Family
Problems measure different concepts. Additionally, the two questionnaires were not
administered at the same time point, and the childhood questionnaire may potentially be
affected by recall bias. However, recent studies also reveal a lack of correspondence
between child and parent reports about maltreatment, with parents generally reporting
less maltreatment than children (Chan, 2015; Compier-de Block et al., 2017; Kolko et al.,
1996). This might partially explain the fact that only the offspring-reported and perceived
emotional maltreatment shows a substantial association with mood disorder onset, and
not somuchwith the parent-reported family functioning. Sincewedid not assess the same
measures in both the parents and the children, we could not investigate a possible
underreporting by the parents. However, in future research on family environmentmulti-
informant assessment is essential to further disentangle these aspects.
The current study has several strengths and limitations. First, this is one of the few
studies in the world that has followed bipolar offspring and parents over an extensive
period of time. Further, the few studies that previously investigated the effects of
maltreatment and family functioning among bipolar offspring did not include both
variables in the same analyses, and thereforewere not able to show any differential effects
on the onset of psychopathology (Doucette et al., 2016; Freed et al., 2015).
One of the major limitations of the current study is that no conclusions can be drawn
on causal directions. The offspring was not followed from birth, and even under these
optimal conditions, strong causal inferences are difficult to make. The same problem is
seen in other bipolar offspring studies, in which the assessment of offspring started
around early adolescence (Freed et al., 2015; Goodday et al., 2015). Moreover, it is
unknown to what extent psychological problems and negative perceptions of parental
rearing are related constructs (Reichart et al., 2007), which might lead to circular
associations between the emotional maltreatment and the development of
psychopathology.
Further, it is important to mention that reported emotional maltreatment severity in
the current sample is lower than those generally reported by clinical samples and are – at
least at a group level – more comparable to mean scores in community samples
(MacDonald et al., 2016). Only half of the subjects in the current sample report some form
of emotional maltreatment, with the majority only reporting mild to moderate emotional
maltreatment. Nonetheless, in a prior study we found, like others, higher levels of
traumatic experiences than controls (Schreuder et al., 2016). Unfortunately, norm scores
of large clinical populations are not available for the family functioning questionnaire.
However, the mean scores on the family functioning questionnaire were higher than the
mean norm scores (healthy population, N = 368), as provided by the authors of the
questionnaire (Koot, 1997), indicating more family functioning problems in the current
sample than in the healthy norm groups. Present findings may suggest underreporting of
parental emotional maltreatment in the current (mostly clinical) sample by the offspring,
which is a well-known phenomenon when it comes to self-report on trauma and
maltreatment in the context of family studies (MacDonald et al., 2016). Children may
struggle with loyalty to their parents and be reluctant to report negatively about their
parents in such a context. This limitation would indicate an underestimation of the true
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associations. Another potential bias may be due to sample selection, with families
participating in longitudinal studies being less affected by the negative consequences of
the illness. The relatively low prevalence of both divorce and trauma and the fact that all
affected parents sought treatment and/or were member of the national association for
patients with bipolar disorders might indicate that current cohort consists mostly of high
functioning families, thus implying potential selection bias. Also for family functioning,
this may cause a bias as Shalev et al. (2018) found in their recent study that poorer family
functioning is strongly mediated by parental psychosocial functioning.
In sum, the current study suggests that emotional maltreatment of the child is
specifically associated with mood disorder development in bipolar offspring. Clinicians
should be alert on the child’s perspective onpossible emotionalmaltreatment. Findings of
this study suggest that emotional involvement of the parents is an important target for
prevention of mood disorders in this high-risk population.
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